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(57)Abstract: 

PURPOSE: To obtain a thiolprotease inhibitor containing a 2-alkynylmalonic acid 
derivative and useful for treating osteoporosis and hypercalcemia. 
CONSTITUTION: This inhibitor contains a compound of the formula (R is H, an aryl, 
an aralkyl, a cycloalkyl, a lower alky I, etc.; R1 is H or a carboxyl- protecting group: R2 
is hydroxy, a lower alkoxy, etc.) or its salt as an active ingredient. The compound of 
the formula has excellent cathepsin L-inhibiting activity and cathepsin B inhibiting 
activity and is useful for preventing and treating muscular dystrophy, inflammation, 
renal hypertension, cataract, cardiac infarction, viral diseases, malignant tumor, 



allergic diseases and especially useful as a treating agent for osteoporosis and 
hypercalcemia, due to inhibition of collagen-decomposing ability. 
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£ i OBtFsginf&iiMLfe. &vvc;7x=;i/y-fe*i/:/ 

(0.515mg, 4.69mmol) 5 n- T^;!/ 'J 5^ A<D^3ft>- 
>»« (2.80ml, 4.69mmol) fcfiJfcar-e-tSHH Lfc 'J 5=- 
fA7iz;i/7-fef7-f K£ft©HJ£MCgSSf?ffl£l 
T, - 7 8-CtCTADx. lftNjgtt Ufeo 3B*|HItt, 5% 
Witt (4ml) SrADx.5Ci:^<toT, £i&fc**t3;*-8\ 50 



SiiB**Sffl*t»ifi$-B-fc^ ^— 7^1/ (50mlx3) 
T-tttBU ^-?^»*«WPlStSb!k**- h 'J 
(40ml) x fSfqJtJg* (40ml) T?«si*», 

3iBE@£U *7A7D?h^77S (x-r;i/-n- 
(5:1) ) fcT»«U &ftfe«ltt©tlig3<b-& 
m (l.OOOg, JR^68%) 

I HNMR(200MHz, CDC1, ) 6 1 . 33( 6H, t, J=7. 1Hz ) , 2 . 10(3H, 
s),4.36(4H,q,J=7.1Hz),7.04(lH,brs),7.21-7.52(5H, 
m); 

I I CNMR( 100MHz, CDC1, ) 6 13. 88, 22. 80, 60. 72, 63. 71 , 82 . 4 
7,84.70,121.87,128.15,128.86,132.16,165.08,168.73; 
IE(neat)3362,2985,2239, 1752, 1673, 1491cm - 1 

CHuNO, :C,64.34;H,6.03;N,4.41,ffliJ;igfiI C,6 
3.88;H,6.24;N,4.28 



( 
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[0059] mmm 2 

-4-p- h)V-<( )l- 3-7^;^- h 

p - h U^T'-fe^u^fcSWJ 1 fcntftoKJ&CttU 

gt^ : 132~133*C 

' HNMR( 200MHz, CDC 1, ) <5 1 . 32( 6H , t , J=7. 1Hz ) , 2 . 09( 3H, 
s),2.33(3H,s),4.35(4H,q,J=7.1Hz),7.04(lH,brs),7.10 
(2H,AB,J 1 ,=8.3Hz),7.37(2H,AB ) J 1 .=8.3Hz); 
"CNMR(100MHz,CDCl, ) <J 13. 89, 21. 53,22.85,60. 73, 63. 6 
8, 81. 74, 84. 96, 1 18. 79, 128. 89, 132. 08, 139. 03, 165 . 18, 1 
68.68; 

IR(KBr)3363, 2985, 2238, 1757, 1682, 1505cm" 1 

mmiS. C,,HmN0« :C,65.24;H,6.39;N,4.23,fflij;£{St C,6 

4.84;H,6.56;N,4.11 

[0 0 6 0] mmm 3 

2 -T-teJ-)V7\ J -2 -3L bZ-istiJl'TF—jb 
-4- ( 1 -»>^D-s*-tr>- 1 -Z-7=f-J 

1 -«>^D^df-b>- l-^r-fe^ui/SJSaMfll i: 

Mti : 82-C 

1 HNME( 200MHz, CDC 1, )(5 1.30(6H,t,J=7.1Hz), 1.50-1. 80 

(4H,m),2.06(3H,s),2.00-2.35(4H,m),4.32(4H,q,J=7.1H 

z),6.17-6.28(lH,m),6.93(lH,brs),; 

1 'CNMRdOOMHz.CDCl, )cS13.88,21.36,22.13,22.86,25.6 

3,28.71,60.60,63.57,79.64,86.61,119.54,137.07,165. 

29,168.54; 

IR(KBr)3251, 2215, 1752,1656, 1510cm' 1 

mmm CH^NO, :C,63.52;H,7.22;N,4.36,$j;£ffi C,6 

3.39;H,7.25;N,4.12 

[0061] mmm 4 

2-t j z^-)\>7X y-2-x.h^f$/jb;i/7ft=.;u 

©«a3<bi!r^£f§&. 
Hkj& : 53~54°C 

l HNMR(200MHz,CDCl 1 )<50.97(3H,t,J=7.3Hz),1.30(6H,t, 
J=7.1Hz),1.48-1.60(2H,m),2.06(3H,s),4.31(4H,q,J=7. 
lHz),6.94(lH,brs),; 

"CNME(100MHz,CDCl, ) 513.33, 13. 86, 20. 80,21. 67,22. 7 
9,60.28,63.49,73.84,86.01,165.45,168.68; 
IR(neat)3370, 2968, 2875, 2247, 1752, 1668, 1505, 1370, 12 
68,1125,1016cm-' 

Mmm CHnNO, :C,59.33;H,7.47;N,4.95,»£{it C,5 
9.40;H,7.54;N,4.72 

[0 0 6 2] mm 5 
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Hl£ : 97-C 

l HNMR(200MHz,CDCl, )<S0.18(9H,s),1.30(6H,t,J=7.1H 

z),2.06(3H,s),4.31(2H,q,J=7.1Hz),4.32<2H,q,J=7.1H 

z),6.88(lH,brs),; 

"CNMR(100MHz,CDCl, )<?0. 34,14.13, 23. 14,61.00,63.9 
1,90.84,97.85,165.22,168.82; 
IR(KBr)3286, 2986, 2239, 1752, 1671, 1490cm" 1 
Mmm C l ,H,,N0 l Si:C,53.65;H,7.40;N,4.47,ffliJ:ig{iI C, 
10 53.39;H,7.53;N,4.22 

[0 0 6 3] mm 6 

2-T-bf L ;i/T5.>'-2-^h^r^*;i/^-;u 
- 3 h 

*ja«5TJ»6ii&ft-&4!5 (0.157mg, 0.5mraol) £S&7.k 
rb7kKD77> (12ml) CjgJBU ftB (0.057m 
U lmmol) MTh?^!/?^*-^^?^?^ K 
©^7X5=- h7t HD77 >igi£ (ImmoU 1.0M) lmlSrfln 
7U SftSfPfflSTF, -7 8'CT-3BtF^«#bfeo £jft*ft 
£gi&£T-#ia£-t±fc^ IMfe^/l/ (40mlx3) t?tt 
20 tUU WKai^l/Ji** (20ml) , fl&nfttt* (20ml) 

(ai-^;i/-n ^-y-V (5:1) ) tCTMlS 

U efe<l*©*lIBfb^ (0.095g, JK*80%) &m 

Sfe^ : 125-C 

'HNMR(200MHz,CDCl, )<? 1.31(6H,t, J=7. lHz),2.08(3H, 
s),2.56(lH,s),4.34(4H,q,J=7.1Hz),6.95(lH,brs),; 
1 ' CNMR( 100MHz, CDC1, ) 6 13. 82, 22. 72,60. 03, 63. 93, 73. 3 

30 1,76.92,164.56,168.87; 

IR(neat)3282,2120, 1769, 1659, 1515cm' 1 
III C,,H, ,N0, :C,54.75;H,6.27;N,5.81,®J«fit C,5 
4.41,H;6.30;N,5.73 
[0 0 6 4] «&0i| 7 

2 -sO*J<< - 2 -3Lh*i/±i)l'7n- 

;i/-4-p- hfrj )V-3-7?-;^—h 
'<W-fMUh l J7i-;i/*77'f> (0.381g, lm 
mol) ftM*yh5tKn75> (10ml) fcSIPU & 
taCT^^l/"^ h?Dt- h (0.15ml, lmmol) £fln 

40 *Sf*#Hi!lT«i*Ufc. »6*lfc««e©««ft2 0 
Bmta*fc«»EU;fc^ -7 

fflMtp- h 'J;i/T-fe^U> (0.15ml v 1.2mmol) £ 
n-7?)V*)?<5& (1.61M) <D^*V>mm (0.75m 
U 1.2mmol) $ 0 *CT- 3 04MW,Rjfc.S*TSMB bfc 'J ^ 
"7A-p- 1- U^T-fe^'J h'Oi*f h7t HD77> 
(5ml) »*Sin*.fc. 3B$^ S 5%Jg@g (4ml) 
iSCticiotv SJSSSHMSS^ fiJ6*S3«** 
^-t^U (50ml) T'^»?bfc. »6nfc 
x-^;Wf £7k (15ml) , U*a*» 
50 f« (15ml) % t&Hfttt* (15ml) 
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77 ^ >»fb»©|£flfc#fc»&ftfcRfe»tt*J (0.67 
9g) Ai?n^ f-^77S (i— n-'v^r-y- 

> (2:1) ) fcT*f«U &Sfea#©tlS§3<bl§i^ (0.0 
42g, JR^11%) 

1 HNMR(200MHz,CDCl, )6 1.34(6H,t,J=7.1Hz),2.36(3H, 
s),4.39(4H,q,J=7.1Hz),7.07(2H,AB,J.,=8.3Hz),7.36(2 
H,AB, J., =8. 3Hz), 7.41-7. 54(3H,m),7.69(lH,s), 7.86-7. 
90(2H,m); 

"CNMR(100MHz,CDCl, )<513.92,21. 52,61. 01, 63.75,77.2 10 
2, 85. 16, 118.83, 127. 38, 128. 62, 128.86, 132. 11, 132. 99, 
139.00,165.26,165.56; 

IR(neat)3418,2982,2238, 1751, 1674, 1603, 1581, 1509, 14 
73, 1369, 1269, 1207, 1097, 1070cm" 1 
HEMS mmm C,,H,,N0« MW:393. 1576,fflU^fB m/z:39 
3.1571 
[0 0 6 5] «£0i8 

;i/-4-p- hJVJjl- 3-7^7*-— Y 
^^W-/hU7iz;i,^7r/ (0.521g, 1. 20 
5mmol) S»rh7tF075> (15ml) fc}§fl?U 
SSCtiJxf-;^ j.^o^-— h (0.23ml, 1.5mmol) 

i 2WMimmmmLtz'&, -i sts^anfe. 

T-CCDigMtc, p- Ml^t/T-te-^l/V (0.23ml, 1.8m 
mol) tn-y^JV^^^A (1.61M) ©^*+>->ig7# 
(1.12ml, 1.8mmol) £ 0 "CT* 3 0flmRJffi3#TIB« 

D77> (10ml) «*fciD*.;fc. 3R$M& 5%J£& 
(4ml) &)mZ.&Z.£lC&-2X, RfoZmmZ&s BJ& 30 
ttftS»*T?*MS*fc», 3i— (80ml) Tf#RU 

to mztitz^-rji'm** (20mi) , tain^KzksK^- 

h 'J (20ml) , fgfnAm* (20ml) T'ift?£ 

h V 7^-)\,-fc77<< >Rfl3»oe»i:ftC»6ixfc» 
fettttfa (0.902g) Sij^A^D? h^7r£ (31— r- 

;i/-n— v*+r> (2:i) ) ctjisi, aesttotii 

SBfb^-fa (0.291g, JK^54%) 
: 60.5~61*C 

' HNME(200MHz,CDCl, )cJ0.98(3H,t,J=7.3Hz),1.32(6H,t, 40 
J=7.1Hz),1.56-1.58(2H,m),2.28(2H,t,J=7.3Hz),2.34(3 
H,s),4.35(4H,q,J=7.1Hz),6.98(lH,s),7.08(2H,AB,J 1 ,= 
8. lHz),7. 34(2H, AB, J, , =8. 1Hz) ; 

"CNMR(100MHz,CDCl, ) 6 13. 54, 13. 88, 18. 89, 21. 52, 37. 8 
2,38.14,60.65,63.61,81.94,84.82,118.89,128.89,132. 
05,138.98,165.22,171.57; 

IR(KBr)3387, 3034, 2973, 2872, 2236, 1911, 1763, 1688, 148 
4, 1389, 1364, 1287, 1161, 1097, 1044, 1016cm' 1 
HRMS mmm CHmNO, MW : 359. 1733, MEM m/z:35 
9.1753 50 
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[0066] mmm 9 

2 h**>- 2 -31 bZ-i/tlJ^-Jl- 4 - 
p - h- )\>4 )\>- 3 - ZT=f-J 31— I- 

)\,>T Y^u-T— h (0.76ml, 5mmol) (OM^kr h 
7tFD77> (10ml) mmiZs p-h l J;i/7tfl>> 
(0.63ml, 5mmol) i: n - 7~^-JV 'J A (1.63M) ©'s 
^r-9->^M (3.07ml, 5mmol) £ O'CT- 3 0#IB£J63 

rh5tKD77> (20ml) 8idt££3SI#B8JilT, -7 
2B$RB&, 5>**\n>«B& (0.49mU 
5mmol) fcSTbfc^ SfciftJifiS f 1 BtlfflfrttT 
iiBl, »^TfiQllMS8Ebfc. 3. 5B#H^ 
SSST-^rlflb, m— rJV (80ml) f*SRbfc. f#£;Jl 
fcjt-y^JISTk (30ml) , ttWKaakSU^-by^A* 
gfflt (30ml) , fSffi^lSTK (30ml) JHttcfflfflt 

tt^J (1.4g) S*7A^D?b^77a (m-T^-n 
— (2:3) ) CtML, G£H#©*Iia<bl§> 

(0.942g, iR^62%) 
1 HNMR( 200MHz , CDC1, ) <5 1 . 33( 6H, t , J=7. 1Hz ) , 2 . 36( 3H, 
s),3.58(3H,s),4.34(4H,q,J=7.1Hz),7.12(2H,AB,J,,=8. 
3Hz),7.39(2H,AB,J.,=8.3Hz); 

1 ' CNMR( 100MHz, CDC1, ) <5 13. 99, 21 . 54, 54. 37, 62 . 97, 79. 8 
7, 80. 08, 89. 52, 118. 30, 129. 10, 132.07, 139. 58, 165.40 ; 
IR(neat)2984,2232, 1752, 1510, 1447, 1368, 1255, 1109, 10 
35cm" 1 

HRMS mmm C,,H,,0, MW:304.1311,«iJJgfit m/z:30 
4.1295 
[0 0 6 7] SiStq 1 0 

7 3 - 7^7 m— h 

i?zL?-)V>r Y 7Dt- h (0.46ml, 3mmol) h 
7kh'D77> (10ml) Mt, 7:n^;t/T-b-5 L l<'> 
(0.33ml, 3mmol) fcn-7^Ufl>A (1.63M) ©-^ 
^•it>Sr« (1.84ml, 3mmol) S0'Ct3 0^SJS? 

•a-THSSbfey^^A-^oi^i/T-fe^y Kcsfe^h 

5tKD75> (15ml) mtttRSM^ -7 8'C 
CT?STb£. 2B#K«v S^^/T/SS* (0.28ml, 3mmo 
1) £?&Tbfc&, £jfa*fe£»*T! ll$[ffli»ttT#M 

u ^^;v^T-^IDf?!^a^bfe. 3. 5&m& % 

*T"^iWU 31-^;!/ (80ml) T-#f?bfco ff&nfcm 
-^^a^Tlc (30ml) , b 'J •> A*** 

(30ml) % gaiPAlM/Jc (30ml) TffsOttx 

^->^AT*fi7jcbfeo «BEswibT»«)n&a»**5 

A7D7h^77S (31— n-^^r-9"> (2: 
3) ) £T«f§SU HftttttOWKftl^Rl (0.454g, JR 
^52%) £f#feo 

1 HNMR( 200MHz , CDCh ) 6 1 . 34( 6H, t , J=7. 1Hz ) , 3 . 60( 3H, 
s),4.35(4H,q,J=7.1Hz),7.27-7.38(3H,m), 7.50-7.55(2 
H,m); 
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1 ' CNMR( 100MHz, CDC1, ) 6 14. 12, 54. 44, 62. 98, 80. 06, 80. 5 
8,89.31,121.42,128.39,129.35,132.20,165.35; 
IR(neat)2984,2833,2233, 1752, 1491, 1446, 1391, 1369, 12 
55, 1110, 1034cm" 1 

HRMS mmm C,,H,,0. MW:290.1154,iRij;£{B m/z:29 
0.1158 

[0 0 6 8] W&M 1 1 

2-* Y*^-2-^Y*i/jl)VK-)V-A- 

( 1 -->^D-N^P-fe>- 1-4 - 3 h 
i?3i5:-;i//r h x-D^-— h (0.763ml, 5mmol) ©fek^ b 
7bKD75> (10ml) 1 -->a^dp-fe>- 1 

-^OVT^Ul/ (0.59ml, 5mmol) i: n - zTf-fy 'J 5=" 
■^A (1.61M) ©'vSMtVigiS (3.11ml, 5mmol) £0*C 

t-3 o^MRjajs-a-Tgasau&u^^A- 1 -->^n~. 

^-fe^l/TH^ 'J KCDSRzkT 1 h7tKo77> (20ml) 

s«*^#h^,^ -7 2nm 

V*3-)\<mm. (0.47ml, 5mmol) SlTlfc^ S 
(80ml) T-^bfc. We.nfc^-^ybjB^xK (30m 

i) , mmm.wt*.m± b v *!? j±7mt& oomi) , tawft 

ig* (30ml) T-ifc?$«, tekSIgJV^*:^ Aflfekb 

i£ (i-^-n-^ltV (2:3) ) (CT*»Mb, It 
fe?4«©^fa^f!) (0.911g, 1R^62%) 
'HNMR(200MHz,CDCL )tfl.31(6H,t,J=7.1Hz), 1.46-1. 72 
(4H,m), 1 . 97-2. 21(4H,m), 3. 51(3H, s), 4. 31(4H, q, J=7. 1H 
z),6.20-6.32(lH,m); 

' 1 CNMR( 100MHz, CDC1, ) 6 13. 98, 14. 02, 21 . 35, 22. 12, 25. 7 

0. 28.71.54.23.62.80.77.74.80.02.91.31.119.38.137.7 
3,165.57; 

IR(neat)2937,2220, 1752, 1448, 1391, 1368, 1222, 1109, 10 
39cm' 1 

HRMS mmm CH^O, MW : 294. 1467, $J;£{I m/z:29 
4.1475 

mmm CHmO, :C,65.29;H,7.53,?B!l;£{ii C,64.82;H,7. 
73 

[0 0 6 9] mmm 1 2 

^zf-)V 2 -J. h^rv- 2 b^riy^JV^=.JV- 3 - 

^ifMhTOt-h (0.76ml, 5mmol) (DM^r b 
7tFD77> (10ml) 1 (0.49m 

1, 5mmol) i: n - U 5=-£ A (1.61M) ©'s^rltV 
«tt (3.11ml, 5mmol) £ 0 *CT* 3 0 frm&fcZltTm 

D75> (20mi) mm^mmmw^-f, -7 8°c^xm 

Tbfco 2B$P^ i^^;i/fi« (0.47ml, 5mmol) § 
^T-Jbtlf&jlSSbfco 3. 

£pu ji— (80mi) T-#»?bfe. m e.nt^-T 1 ;!/ 
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if** (30ml) , matim*mi- b 'J *A7.k?§i£ (30m 
l) , gSffifti&tk (30ml) T-i£HN^ U*MW.-W**/ 
-^AT-J&Tkbfc. $ES$tbTf#£ftfc££ri&#7A* 
o^f h^5 7?£ (^—^-;i/-n (1:1) ) tc 
TiRfiSU Hfe«tt©tSi3^-a^) (0.521g, JR^41%) 

'HNMR( 200MHz, CDC1, )6 1.01(3H,t,J=7.3Hz),1.30(6H,t, 
J=7.1Hz),1.50-1.72(2H,m),2.30(2H,t,J=7.0Hz),3.50(3 
H,s),4.30(4H,q,J=7.1Hz); 
10 "CNMRUOOMHz.CDCl, ) 513.39,13.98,20.82,21.67,54.1 
0,62.80,71.96,79.67, 90.92,165.70; 
IR(neat)2967, 2833, 2242, 1752, 1465, 1368, 1269, 1109, 10 
44cm' 1 

mmm C, ,H,,0, :C,60.91;H,7.87,i»j;£{ii C,60.61;H,8. 
07 

[0070] m&m i 3 

2 -t V'o^->- 2 h^^>*;i/^-;i/-4 
-p- h;w;i/- 3 -7=3- J b 

Vx-^frV hVDt-h (0.46mU 3mmol) ©fttTk? 1 b 
20 7tFD77> (10ml) jgf£C> p-h'J;i/7tf U> 
(0.46ml, 3mmol) tn-7f;^;f >7A (1.63M) ©^ 
(1.84ml, 3mmol) &0-CT3 0^-^SfS^ 
^TfatSbfeU-J-^A-p- HJ^T-fe-^'J HCDMzkT 1 
h7tKn77> (15ml) iS^^^H^T, -7 8 
•CCTlTUfc, 2 B$fB^N 5%1&®? (4ml) £iD;lS 

(50mi) -e#»?bfco ff^nt^-T 1 ^ 

BS7JC (20ml) , ^W^tIc^t" b U -^AtJcS* (20m 
1) , mmftt&k (20ml) T'ft#», ^TkM&x'y*^ 
30 ^AT-J&TKbfco ^EEit$ibT^e>flfc^fe?Ebt<t^l (0. 
893g) S^J7A^D7 h^77i£ (ji— 7\>l/-n-^3f 
(1:1) ) fcT»«U Jt&Stt®«fl5fti-&gg (0.6 
35g, JR^73%) £f#fc„ 

1 HHMR( 200MHz , CDC 1, ) 6 1 . 34( 6H, t , J=7. 1Hz ) , 2 . 35 ( 3H, 

s),4.20(lH,s),4.36(4H,q,J=7.2Hz),7.11(2H,AB,J.,=8. 

lHz),7.36(2H,AB,J,,=8.1Hz); 

' ' CNMR( 100MHz, CDC1, ) 6 13. 88, 21 . 47, 63. 59, 66. 74, 72. 9 
6,81.94,118.35,129.96,131.95,139.34,167.26; 
IR(KBr)3467, 2983, 2238, 1757, 1511 , 1450, 1369, 1264, 122 
40 8,1104,1064,1026cm' 1 

HRMS mmm C, . H, . 0, MW:290.1154,$J£« m/z:29 
0.1151 

[0071] mmm 1 4 

2 - h ^ •> - 2 -1 h^->AM-* - 4 
- 7 x. —JV - 3 - 7=3- J 31— h- 
i/3L=3)\,fr )>?Di- h (0.46ml, 3mmol) (DUy^ Y 
7tFD77> (10ml) igr«(c, 7i-;P?tfl'> 
(0.33ml, 3mmol) tn-7^'Jf(?A (1.63M) cD^ 
(1.84ml, 3mmol) ^ 0°Cf 3 O^KS^* 
50 -a-T^SJbfeU^^A-^i^^T-b^'J YtotefoTY 
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5tHn77> (i5mi) mm^mmmm^r, -7 8-c 

ttiTLt. 2mffi&, 5%i&M (4ml) SriP^SC 

•e, (50mi) t-if&SRLfc. t^WB 

£zk (20ml) , ttfattMTkSR^-h'J^A*** (20m 

i) , &m-&i&7k (20mi) -rftmk. mtim-w*^ 

Dvh^^7iS (^— ^;i/-n — (1:1) ) £ 
T» §Sb, *ftffltt©««B{b-&*J (0.572g, 1R^69 

%) £f#fco 

'HNMR(200MHz,CDCl, )<51.34(6H,t, J=7. lHz),4.23(lH, 
s),4.36(4H,q,J=7.1Hz),7.26-7.35(3H,m),7. 46-7.52(2 

H, m); 

' ' CNMR( 100MHz, CDC1, ) 6 13. 89, 63. 65, 72. 94, 82. 64, 86. 5 
0, 121.43, 128.22, 129. 11, 132.05, 167. 19; 
IE(KBr)3468, 2985, 2238, 1747, 1491 , 1445, 1369, 1216, 110 
7,1071,1024cm" 1 

HEMS lit C,,H,,0, MW:276.0998,SJSfi m/z:27 
6.0979 

mmm. C,H,,0, :C,65.21;H,5.84,iiJ5£<fi C,64.88;H,5. 
98 

[0 0 7 2] tmm 1 5 
3i-^U 2-t KDdr^-2-^h^r->>b;i/^— 71/- 4 
- ( 1 -^^D^sdr-tr>- 1 --f;i/) -3-7?-;^— 
h 

i?x.?-Jl>r h^aj— h (0.15ml, lmmol) CDflfcdCT 1 h 

7fcf-D77> (iomi) rnmtc. i - n^^-fe>- 

1 --Y^T-fe^lxV (0.12ml, lmmol) tn-^l/'J 
^r?A (1.63M) (D^V-ym^ (0.61ml, lmmol) £0 
•CT3 O^M^^-a-T^Lfc'J^^A- 1 —><7D 
^^;i/T-fe^- U h-OSfedCT 1 h7hF077> (5ml) 
Stt«tt)RSBa$lTs -7 8-CCTlTlfe. 2B#M 
«v 5%JgI? (4ml) 4JDxSCi:C«toTs 

(50ml) 

"CJWRbfc. W&nfc^-^*** (20ml) s 
Mfrm-*- h V <t> A7k®m (20ml) , ISffiAJS7Jc (20ml) 

-n-' s#*> (1:1) ) fcTttKU *e*M*<0*IB 
fb-&4» (0.188g, JR^67%) 

' HNMR ( 200MHz , CDC 1 , ) 6 1 . 32 ( 6H, t , J=7 . 1Hz ) , 1 . 43- 1 . 72 

(4H,m),2.05-2.18(4H,m),4.09(lH,s),4.33(4H,q,J=7.1H 

z),6.20-6.26(lH,m); 

1 ' CNMRUOOMHz.CDCl, ) 6 13. 92, 21. 35,22. 12, 25. 67, 28. 6 

I, 63.51,72.96,80.05,88.51,119.39,137.56,165.45; 
IE(neat)3474, 2937, 2225, 1747, 1448,1369, 1207, 1098, 10 
29cm' 1 

HEMS mmm C. . H. . 0. MW:280.1311,ffiiJ^« m/z:28 
0.1300 

mmm C,,H,,0, :C,64.26;H,7.20,$j;£fil C,64.38;H,7. 
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40 

[0073] t&mm 1 6 
-'Nyf;!- 1- 

i;xf;^KDt-h (0.15ml, lmmol) (DM&t h 
7tFU77> (10ml) MIC, l-^>5=-> (0.1m 
1, lmmol) im-rT'fSH/iJ^'i'A (1.63M) <D^*V> 
mm (0.61ml, lmmol) S 0*CTf 3 O^HSJSSS^TIS 
m b U 5=- <t> A - 7n t:;i/T-b 9- 'J K ©UtR^ h 7 b b* 
10 D77> (5ml) Stt&ltmtSiBATx -7 8'CtTjg 
Tbfe. 2B$Mft, 5%J§82(4ml) feJna.SC: 4: fc: J; 

-t 5 -;!/ (50ml) -CftRbfc. fftftfe^— t^JI^Jc 
(20ml) , ®$limt#.mi- \> V* Azkjgjfc (20ml) , 63 
(20ml) -CifcH^ »*«®^^S/>>ATfBi 

Tkbfe. j«jiji$ibT»e.nfcStt**7A^D^ 

5 (at— y^-n—MF-frV (i : i) ) £T»S£ 
b, afe««CDffll3'fb-&^ (0.133g, 4X^55%) *m 

tZo 

20 , HNME(200MHz,CDCl J )(5 l.00(3H, t, J=7.3Hz), 1.32(6H, t, 
J=7.1Hz),2.00-2.20(2H,m),2.26(2H,t,J=7.1Hz),4.04(l 
H,s),4.33(4H,q,J=7.1Hz); 

' 1 CNME( 100MHz, CDC1, ) 6 13. 35, 13. 92, 20. 75, 21 . 57, 63. 4 
7,72.62,74.29,88.12,165.59; 

IE(neat)3475, 2967, 2245, 1747, 1466, 1369, 1269, 1176, 10 
94,1028cm"' 

lift C.H.,0. :C,59.48,H,7.49,«£fla C,59.13;H,7. 
63 

[0074] mmm i 7 

30 ai^l, 2 - 1 KD3-«>- 2 -x. Y^-^ti)V^=.)V- 4 
- h'J^7 t ;u->U;v-3-7'?->'a:— h 
i7^?-;U7r F7Dt- h (0.46ml, 3mmol) ©IffiTlc^ h 
7tKD77> (10ml) igf&£, MJ*?-;t/$'U;i'THz 
(0.42ml, lmmol) tn-yWJf^A (1.63 

H) CD^HTVIBtt (1.84ml, 3mmol) S0"CT«3 0 4MHI 

-ttTlSti bfc ^£ a - b g^^-;i/'>u;i/7 , -fe^- 

'J K©i2krh7tKD77> (15ml) jgtt&BXSB 
^T, -7 8-CtTaSTbfe. 2ttM& 5 %mM (4m 

I) SAD^SCtti-DT, RJ&m* 
40 Sa^TfJHfl;**, :c— =r;i/ (50ml) T-^fRbfc. »& 

n&x-y^jift* (20mi) , f&mmmymi- h v ^ a 

7k®m (20ml) , ta«I«JS* (20ml) -Vftfttfc ^tKSS 

S*7A7D7h^77S (x.— r-;i/-n-'s^-9-> 
(1:1) ) (CTWSb, «6«itt©a!l3<El^» (0.512 
g, 1R*63%) *mz. 

' HNME(200MHz,CDCl, ) 6 0.20(9H, s), 1 . 32(6H, t, J=7. 1H 
z),4.08(lH,s),4.33(4H,q,J=7.1Hz); 
1 1 CNME( 100MHz, CDC1, ) <5 -0. 50, 13.81, 63. 54, 72. 72, 92. 5 
50 6,97.90,166.97; 
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IR(neat)3475, 2965, 2117, 1747, 1369, 1252, 1129, 1082, 10 
25 cm' ' 

HUMS mmm C, ,H,,0«Si MW:272.1080,$]^{1 m/z:2 
72.1100 

mm®. C 11 H 1 ,0,Si:C,52.92;H,7.41,SiJ^ffi C,52.69;H, 
7.61 

[0 0 7 5] M&m 1 8 

2- (N-T-fe^-N-^^^T^^) -2 
-x. b^r^^)^=-JV- 4 - p - 
x.- h 

7tf ;b7 5 y - h U 7 xr;i/-*^ 7 (0.320g, 
l.Ommol) ZmfoT- h 5t FD77> (8ml) tCjgj&b, 
^i©tCTS^7 c -;i/'7- b^PT^— h (0.16ml, l.Ommol) 

1 2B#MiDlSft3lifiibfe^ -7 8*C*T-^aibfe. 
T-dcD&j&t, p- h ^))VT^V> (0.13ml, l.Ommo 
1) im-T^l/V^A (1.61M) <D^*VymWi (0. 
65ml, l.Ommol) %0'CX- 3 OftMRfo£-&Tm%Ll,tz 

■J^-^A-p- WWJUT'-feT^'J HCDftfck^ h^fc HP 

77> (10ml) »ttfc*n*.fc. 3B$nga, v*+MUk 

(0.01ml, lmmol) SiTlfct, S*6**a»*TJ 1 

£^iS3:T-#£Pb, x-t^U (50ml) T?*RL/fc. f#£ 
ftfcx-^l'/f (20ml) , fSffi^KTkSR^-H'J^A 
(20ml) , fSSJAifck (20ml) T-i£HM£, M*SK 

(0.694g) ^7A7D7b^77ffi (x-t- 
;u-n — ,*+f> (2:1) ) CTiSU, !>!&}4tt©tf 
SMb-Km (0.064g, iR^19%) :2-7*-fe*- 

s. y - 2 - 3i h *s/*;i/3i«=;i/- 4 - p - ;u 
(O.lOOg, JK*30%) 
, HNMR(200MHz,CDCl 1 )6 1.33(6H,t,J=7. lHz),2.20(3H, 
s),2.36(3H,s),3.24(3H,s),4.22-4.48(4H,m),7.12(2H,A 
B,J.,=8.3Hz),7.35(2H,AB,J,,=8.3Hz); 
1 ' CNMR( lOOMHz.CDCl, ) 6 13. 96, 21 . 56, 22. 48, 34. 55, 62. 9 
3,80. 69,88.91, 118.30, 129.07, 131. 87, 139.61, 164.66, 1 
71.79; 

IR(neat)2984, 2235, 1751, 1668, 1511, 1447, 1387, 1346, 12 
12, 1083, 1047cm" ' 

HEMS mmm. CHmNO, MW : 345.1 576, ffl^fit m/z:34 
5.1577 

[0076] wmm 1 9 

x-^JV 2- (N-7±7-)l<-N-*^JUT^s>) -2 
h3rv*;b#-;u- 4 - ( 1 —>^n^-te>- 1 
— ( JV) - 3 - h 

7tfMU-b'j7xz;i/-^7-f> (1.597g, 
5mmol) *j«*rh7tKD75> (8ml) tcS8?b, M 
WZ.Xi?^)\/>r b^oi— h (0.763ml, 5mmol) SAD 

*sa*»H«T«i*ufc. »6n&»»fi(ofi«* 1 2 

ttlUMNHftb&ffe. -7 8-C*-C-^«Pbfe. *UT'C 



18 ) mm¥7- 2 4 2 6 0 0 

34 

cSitl-i'^D^t>-l-'f;i'7-fef i/> (0. 
71ml, 6mmol) i: n - 7?-)V V J- 1> A (1.61M) <D^*it 
(3.73ml, 5mmol) 4 0*CT* 3 Ofl-MKJfeStfT 
iSSibfcy^A- 1 -i^P^-fe^l/T-trf 1 ') HO 
tekir h7tKD77> (20ml) **ftJ0it &. 3 B#Fb] 
ft. ^^^l/fflE® (0.47ml, 5mmol) SITUm £ 
J»*fta»*Tf lH#HSi&£1*\ &v>"?:;!)n!?ftilflftbfc. 
3BSH&, fiifc*S£fi*-e*S]U x-t^U (50ml) 
T-*»?bfeo '&£>tltz^-7-JVm*7k (20ml) , flgfflft 
10 m?mi- h 'J »>A*Stt (20ml) , fi&W^Jg* (20ml) 
t-i*^, «E7jcffiS®v^^^Afffii7Xbfe. ttJEWB 

bT, »e>ftfc*fi»M*» (0.694g) STJ^A^PTb 
(i-^^-n-^^rtJ-V (5:1) ) £T*if§? 
b, ftfe»tt©«Ha<b-&f!l (0.898g, itX^54%) £f# 
fc. 

, HNMR(200MHz,CDCl 1 )<5 1.31(6H,t,J=7. 1Hz), 1.51-1.74 

(4H,m),2.00-2.14(4H,m),2.17(3H,s),3.17(3H,s),4.14- 

4.43(4H,m),6.14-6.29(lH,m); 

1 ' CNMR( lOOMHz.CDCl, ) 6 13. 95, 21 . 31,22. 06,22. 48, 25. 6 
20 6, 28 . 58, 34. 43, 62. 79, 67. 70, 78. 65, 90. 61, 1 19 . 40, 137. 5 
1,164.82,171.71; 

IR(neat)2932,2223, 1749, 1668, 1447, 1387, 1347, 1207,10 
49cm" 1 

HEMS mmm C, ,H,,N0, MW:335.1733$Jj£fil m/z:33 
5.1724 

[0077] mmm 2 0 

x-T-JV 2 -T-b^-JVTl J - 2 h^>7j;i/*-;u 
-6- (f f7kh - DK7>-2--fMti') -3- 

A+->7X- h 

30 T^^-i X J Y U V ^-)\,y *7.y 4 > (2.00g, 6.2 
36mmol) £i7Xr h7t h'D77> (30ml) CjgflSb, 
ijBCt^if^h'7D7--h (1.05ml, 0.689mmo 
1) £;bO;t, ^#IS^.T1 lttHMRSftEbfe. *V> 
T- 2 - {3-73--V*is) -rh7tpP-2H-K 
^> (1.16g, 7.522mmol) S^Kt 1 h 5 t H P 7 5 > 
(30ml) £?§8?b, n-^^'J^^A© (1.64M) 's 
(4.58ml, 7.522mmol) SADx., *}£T3 0 

7 8°C£T?i8Tb, 3l*NHttt bfc. fiftttttCSXil 

uras c «t o aunt- a c 1 1 «t d , » & 

*ltSIS?J7A^DVh^77i£ (^-^;i/) tT*S 
«U *fi3SB^^tt^lKcD^I3{b^tl (1.70g, JtX*74 

%) ^fffco 

1 HNME( 200MHz , CDC 1, ) 6 1 . 29( 6H, t , J=7. 1Hz ) , 1 . 40-1 . 90 
(6H,m),2.05(3H,s),2.56(2H,t,J=7.3Hz),3.45-3.65(2H, 
m), 3. 75-3. 95(2H, m), 4. 25-4. 40(4H,m), 4. 60-4. 70( 1H, 
m),6.92(lH,brs); 

IR(neat)2942, 2254, 1752, 1687, 1500, 1369, 1200, 1123, 10 
50 34cm" 1 
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[0078] wtmm 2 1 

-6-fc Kn^>- 3 -^Jfyyx- h 
§5!>g0!l 2 0 T-ff ^tvfcfb^fcSti?-? 1 h 5 b K D 7 5 
>-7k (4:2:1) (6ml) Cgibm 4 5*C 

tciDM b 3 B#|g8SJ# bfeo fi(S***W»3i^;UTJtta 

^^7iS (^-^;u) fctliaU }RfeSWatt«3MCD 
«IBfl5-&» (69.4mg, JR^90%) 10 
1 HNMR(200MHz,CDCl, )dl.30(6H,t,J=7.1Hz),2.06(3H, 
s),2.50(2H,t,J=6.1Hz),2.60-2.80(lH,brs),3.73(2H,t, 
J=6.1Hz),4.32(4H,q,J=7.1Hz),7.06(lH,brs); 
IR(neat)3650-2600, 2254, 1751, 1667, 1500, 1370, 1196, 11 
26cm- 1 

HEMS lift C, , H, , NO. MW:285.1212,»£« m/e:28 
5.1200(M' ) 

[0 0 7 9] mmm 2 2 

2-7tf;i/7U-6- (5-^f;i-7; 

J- 1 — j-7*l>>X)),*-Jl**is) -2-x.h^> 20 

3 -^>>;i- h 
tSj§#iJ2 1 T-f#£>ftfc{b-£r«3 (44.6mg, 0.516mmol) * 
i*rh7tFD77> (2ml) tC}g#?U ^?;i/'Jf 
£A© (1.14M) ai— ^;ujgij£ (137.1//1, 0.171mmol) 
ftJbD*. «*»HSlT-7 8-CT-3 0fl-MtM*bfc8U 
^>^>;i/^D'J K (50.6mg, 0.187mmol) SiDx.^ £U 
tt 3B$M»#b&. K*S}§*fifc:i&£lJg<fb 

« (33.5mg, JR*41%) 

'HNMR(200MHz,CDCl, )<51.26(6H,t,J=7.1Hz),2.01(3H, 

s),2.61(2H,t,J=7.4Hz),2.90(3H,s),4.06(2H,t,J=7.4H 

z),4.20-4.35(4H,m),6.87(lH,brs),7.22(lH,d,J=7.6H 

z),7.45-7.65(2H,m),8.15-8.30(2H,m),8.62(lH,d,J=8.5 

Hz); 

IR(neat)3416, 3016, 2261, 1751, 1687, 1482, 1361, 1272, 11 
75,1013,981cm" 1 

HRMS mmm C,«H,.N,0,S MW:518.1722,«IJ^« m/e:51 
8.170KM* ) 40 
mmm C , H, . N, O, S:C,57.90;H,5.83;N,5.40,S!J^« C, 
57.70;H,5.90;N,5.16 

[0 0 8 0] mmm 2 3 

2-7-bf-;U75y-6- (Na-t-7h^f 

->7j;i/^-;b-N' - 2 , 3, 6-h l J^f;i"<>-if> 

)nn-)V- 3 ^y^i- h 

mmm 2 lxm^ntz^m os.omg, o.333mmoi) % 

*&7M&it*?-l<>y (3ml) fciggpu Na-t-7h 
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L-TVl^-V (167. 2mg, 0.366mmol) , JSlV4-*J* 
^JVTs. J t«J y> (4.07mg, 0.033mmol) , S^S^D 
jbVt/tfSM 5. I* (75.6mg, 0.366mmol) SilliU 
2B#raJS#bfe. miULtz^iy^D^^jU^UT (D 
CUrea) ^5«SU 3r#£ 5 

ttcfc^K ^fc,^ltiss*7Ai'DT^^77!^ (^ 
-I****-* d:4) ) izx rasiu 

(7t;i'7 7X) (Dmmih&®) (mmg, J&*82%) £ 

' HNMR( 200MHz , CDC 1 1 ) <5 1 . 26( 6H, t, J=7. 1Hz ), 1 . 44( 9H, 
s),1.50-2.00(4H,m),2.07(3H,s),2.26(3H,s),2.51(2H, 
t,J=5.7Hz),2.69(6H,s), 3. 10-3. 45(2H,m), 3. 90-4.45(7 
H,m),5.10-5.25(lH,brd),6.05-6.15(lH,brs),6.34(2H,b 
rs),6.88(2H,s),7.12(lH,brs); 

IR(neat)3408, 3032, 3011, 2254, 1747, 1709, 1620, 1556,15 
00, 1370, 1163, 1124cm" 1 

[oo8i] mmm 2 a 

^=f-)\s 2 -T-k^JUTU- 2-^ b )\> 
-6 - (N'-2, 3, 6-MM^;i/-*>-e>*;t/* 

-jv- L -7 > ;i/^-;b^+>-) - 3 -^i/yi- h 



mmM2 3X-mt>tltz<k&®l (l.S6g. 2.155mmol) 
'j7;M-DMH10ml) CSIU 

h U:7;k*Df^£$jETtc@*bfc„ ff 
®mZ4Ui&mi>**y>mWL (10ml) £jgjj?bgffi£ 

^-7^T-ISt)^b&#-r£C2:K<fc !k efe#J*©lf 

i3<b-&^5 (1.58g, JR2£100%) £f#fc 0 

1 HNMR(200MHz, CD, 0D) 6 1 . 25 (6H, t, J=7. 1Hz), 1 . 50-2. 00 

(4H,m),2.03(3H,s),2.31(3H,s),2.67(6H,s),2.55-2.80 

(2H,m),3.20-3.45(2H,m),4.05-4.45(7H,m),7.00-7.10(2 

H. brs); 

IR(KBr)3650-2550, 2260, 1752, 1672, 1553, 1370, 1269, 120 

I, 1166, 1124, 1073cm" ' 

FABMS mmm C,,H,,N,0,S MW:624(M'.HC1+H),fflij;£{i m 
/e:624(M'.HCl+H) 

[0082] mmm 2 5 

•>- 2 -Ji h^v^^^-;i/- 3 -^+yyx- h 2 

§WJ2 4T-ff t>tltzfci!&n (150mg, 0.204mmol) £b 
U7;i/*nff»(3ml) fc»|?U V-)\> (1.2m 

1, 10.21mmol) Sin*., J«CT 7 2«fM«fliL;fc«, 

4NlfiM^*+-y->jB« (4ml) C»»USltT3 0 

ftmmvk, ^-tjizmuxz. ttzVLmm-k^-y-fr 

xmb&Xsmfa^tzo $e>{CSephadex HL-20 (**y- 

;u) ftjav^T^i^iiu ai— r;i/S*DAT*S»{b-r« 

ZtKlX*), &&n^<Dm^it^m (83.3mg, lR^79 
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%) £f#£o 
Hm& : 85~89'C 

' HNMR(200MHz, CD, OD) 61. 26( 3H, t, J=7. 1Hz), 1 . 70-2 . 20 
(4H,m),2.03(3H,s),2.68(2H,t,J=5.9Hz),3.20-3.45(2H, 
m),4.05-4.45(7H,m); 

IR(KBr)3800-2400,2254, 1752, 1667, 1520, 1371, 1203, 112 
7, 1011cm- ' 

FABMS C , H, , N, O, MW:442(M' - 2HC1+H),$I£{( m 

/e:442(M*-2HCl+H) 

coo83] $nmm 2 6 

2 -T-fe^;i/T^ J - 6- (t -yh^ri^iJ^ 
#-;i/-L-7r-;i/77-;i/-N' - 2, 3, 6 - h 

- 2 -x t- *i/t>)\sX=.)\,- 3 -^Wx-— h 
®tf§0O2 4ff# t>tltzfc-&m (270mg, 0.408mmol) tt 

- 7" b v*;i/7K— L - 7 :n-;i/Tv- > (130. lm 
g, 0.490mmol) S»7jci'^f ;i/*;i/A7 5 K (4ml) C 
iSIPU *#T^ N-^^;i/^e;i/*:U > (53.9xd> 0.4 
90mmol) , 1 - fc. KD^>>^>y 'J 7 s J—)\/ (66.2m 
g, 0.490mmol) Ziyf^^>^D^^r'>;i/*;U^^l' 5 K 

(92.7mg, 0.449mmol) SflSifcbP;?., PJMiCT 3 B#Ha«i 
#bfc. S?>C^fi{:t2 6l$ra«#Lr^ £bfctt 
**J*;5i«&*U 1 0%*x>§&7j<?g^ 5% 

DVF?77S (^^-y-V-BP^^;!/ (1:5) ) tCT 
*»U (7t;i/7 7^) ©«f3^b^a (267. 

4mg, 1R^75%) 

1 HNMR(200MHz,CDCl, )<51.26(6H,t, J=7. 1Hz), 1.39(9H, 
s),1.30-2.00(2H,m),2.05(3H,s),2.25(3H,s),2.51(2H,b 
rt),2.69(6H,s),2.95-3.40(4H,m),4.00-4.65(8H,m),5.0 
0-5.15(lH,brd),6.11(lH,brs),6.32(2H,brd),6.70-6.90 
(lH,brs),6.88(2H,s),7.10-7.30(5H,m); 

IE(neat )3411, 3025, 3019, 3010, 2257, 1747, 1677, 1620, 15 
56, 1496, 1274, 1215, 1199, 1166, 1124, 1014cm 1 
FABMS mmm C, , H., N. O, , S HW:87KM* +H),«ISfiS m/e: 
871(M' +H) 

[0 0 8 4] mmm 2 7 

x^;u 2-T-bf L ;i'7'5.y-6- (Na-t-7h* 
->*;i/^z:;|/-N* - 2, 3, 6 - h 'J ^^l/'OHf > 
^UTft^lU-L-TVI/df-^-N' - 2 , 3, 6 - h »J 
^ ^;u^ >-tf — L — 7)^-)^^ ) - 

2 -x. h- 3 -'v+Wx.— h 
MSg#'J2 4T?»6nfcYb-&«ft«3S«|2 6 i:|5]«^^?S 
tWU Sfeft* (7^7 7^) ©«I3<b£#J (Jfc* 
64%) ftfcfc. 

1 HNMR(200MHz, CDC1, ) <5 1 . 20-1 . 30( 6H, m), 1 . 40( 9H, s ), 1 . 
50-2.00(8H,m),2.05(3H,s),2.26(6H,s),2.55(2H,t,J=6. 
3Hz),2.64(6H,s),2.65(6H,s),3.10-3.40(4H,m),4.05-4. 
60(8H,m),5.60-5.70(lH,brd),6.10-6.50(6H,brt),6.88 
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(4H,s),7.24(lH,brs),7.35-7.45(lH,brd); 

IR(CHC1, )3356, 3019, 2256, 1747, 1673, 1622, 1555, 1391, 1 

271, 1216, 1166, 1122, 1055cm" ' 

FABMS mmiiA C , H, , Ni 0, , S, MW:1062(M' +H),ffliJ^fg m/ 
e:1063(M' +H) 
[0 0 8 5] M&m 2 8 

2-7 J z?-)\'7%J - 2 -x hZ-i/X^X-JV 
-6- (L-7i-;i/77-;i/-L-7M-W+ 
v) -3-^y7i-h 2ig$Jg 
10 Sjft^l 2 6 &n/tfli-&«*aB3ft« 2 5 £ [e0«&;£& 
Kttbs eS***©*ItSfb-&f!) (iR*90%) zmtz. 
: 115~118°C 

1 HNMR(200MHz,CD, 0D) 6 1.26(6H,t, J=7. 1Hz), 1.60-2.05 
(4H,m), 2. 02(3H,s),2.59(2H,t,J=6.4Hz), 3.00-3. 30(4H, 
m),4.10-4.35(7H,m),4.45-4.55(lH,m),7.25-7.40(5H, 
m); 

IB(KBr)3700-2400,2258, 1751, 1668, 1510, 1268, 1198, 112 
8cm" ' 

FABMS mmm C,.H..N.0, MW:589(M'.2HC1+H),iij^{fi m 
20 /e:589(M'.2HCl+H) 

[0 0 8 6] H&0I 2 9 
^3- )V 2-7 J c?-)\>7\J - {L-TJV^r=.JV- 
L -7 )V*f -2-x-\-*i/t})m-Jl-3 

mmm 2 7 -e»6n&fti***»jft« 2 5 tiBi«&;£i£ 

KttU &&&*CDttlBfti£tt (iK^92%) 
■M* : 136~139"C 

1 HNMR(200MHz,CD, 0D) 6 1.26(3H,t, J=7. 1Hz), 1.70-2. 10 
(8H,m),2.03(3H,s),2.62(2H,t,J=6.4Hz),3.15-3.35(4H, 
30 m),4.10-4.45(8H,m); 

IR(KBr)3700-2400, 2361, 2258, 1748, 1667, 1510, 1371, 127 
0,1201,1127cm-' 

FABMS HHfit C,,H,,N,0. MW:598(M* - 3HC1+H),$ij^{g m 
/e:598(M'.3HCl+H) 

[0 0 8 7] mmm 3 0 

> «KiftM 2 0 i: H«fc35ri£fctt U ftfeSaJiitBtt©*! 
40 ffift-&« (4X^77%) 

1 HNMR(200MHz, CDC1, ) 0. 98(3H, t, J=7. 3Hz), 1 . 29(6H, t, 

J=7.1Hz),1.45(9H,s),1.50-1.70(2H,m),2.23(2H,t,J=7. 

lHz),4.15-4.45(4H,m),5.90-7.05(lH,brs); 

IR(neat )3435, 2979, 2937, 2246, 1724, 1477, 1393, 1368, 12 

56,1168,1023cm-' 

HRMS mmm C , H, , NO, MW:341.1916(M' +H),«!l^fift m/ 
e:341.1919(M'+H) 

[0088] mmm 3 1 

x^;i/ 2 -7 5. J - 2 -x- h^->*;i/^^.;i/- 3-^ 
50 7-f7i-b 
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m&m3 OX-m ^tltcit^ (2.08s, 6.092mmol) £4 

Ntgmv**v>mm oomi) zmz., o#m 

;i/ (20:1) ) fCTMSU M&SW»tt<Z>MI&b*tt 

(1.40b, iR*95%) %mtz. 
'HNMR(200MHz,CDCl,)<50.99(3H,t,J=7.3Hz),1.30(6H,t, 
J=7.1Hz), 1.45-1. 70(2H,m),2.23(2H, t, J=7.1Hz),2.15- 
2.35(2H,brs),4.28(4H,q,J=7.1Hz); 
lR(neat)3393, 3324,2967,2938, 2254, 1747, 1585, 1239, 10 
96,1028cm"' 

FKBMS MMiM C.HmNO, MW:242(M' +H),ffllMflt m/e:242 
(M* +H) 

[0 0 8 9] mmm 3 2 

2- (Na-t-rF^M^-N 1 - 
2, 3, 6 - h »j^^-;^>-if>^;u*=.;i/-L-7 , ;i/ 
- 2 -31 hdr^*;u*=.;i/- 3 \7"f 

§SiiI0!l3 nJW&ftfcfli** (124ms, 0.514mmol) fcN 
a- t - 7h* f y*^#r^-N' v^>- 2 - 
^;i/*^;u-L-7;i/^> (281. 6mg, 0.617mmol) £ 
«*y^?;^A7 5 K (4ml) fcfcflPU *»T, 
N-^^-;i/*;i/*«J > (67. 8/* U 0.617mmol) , 1-fc 
HD*i"«> i ;hiJ7 , ;-;i/ (83.3mg, 0.617mmol) JR. 
VI -31^- 3 - (3-^f;i/7V7D^) - 
*;i/*y-f 5 K (136. 7ms, 0.714mmol) SrJU^D^s IH 
»fcT3l$IHHM*Ufc. $<£>fc:gi&£T2 2B#F E g«#b 
fcSL Mfcc*-;!/**!*., 1 0%*^>gN<?g$i, 5% 
«KzK*^-h'J">A***, 7j<Jirc-*fc#L&o 
«jfc.fc»> etc*!), 5 A* 

avh>/77& (-x=irtf ^-B^LfSU/ (2:5) ) 
»«U GS^* (7W7^) ©«l3ftl^« (189. 
Omg, JR^54%) 

' HNMR(200MHz, CDC1, ) (5 0. 91(3H, t, J=7. 3Hz), 1 . 27(6H, t, 
J=7.1Hz),1.43(9H,s),1.35-2.00(6H,m),2.14(2H,t,J=7. 
lHz),2.26(3H, s),2.67(6H,s), 3. 10-3.40(2H,m), 4.27(4 
H, q, J=7. 1Hz), 5. 30-5. 50(lH,brd), 5. 95-6. 15(lH,brs), 
6.28(2H,brd),6.88(2H,s),7.60-7.75(lH,brs); 
IR(CHC1, )3600-3100,3019,2247, 1749, 1687, 1621, 1556, 1 
495, 1370, 1271, 1219, 1165, 1122, 1053cm - 1 
FABMS mmm CHnN.OuS HW:871(l!*+H),«jefl[ m/e: 
871 (M' +H) 

[0 0 9 0] mmm 3 3 

^3- JV 2 — L — TJU^f^-JUT ^ 7 - 2 -X. 
5i1-;i/-3-^7"^yi-h 2Jgg?i£ 

Nm& : 120~122'C 

'HNMR(200MHz,CD,0D)(51.00(3H,t,J=7.1Hz),1.29(6H,t, 
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J=7.1Hz),l. 40-1. 65(2H,m),l. 65-2. 10(4H,m),2.21(2H, 
t,J=7.0Hz), 3.20-3. 50(2H,m), 4. 05-4. 20(lH,m), 4.20-4. 
50(4H,m); 

IR(KBr)3800-2400, 2361, 2253, 1752, 1670, 1520, 1369, 124 
4, 1098cm' 1 

[0091] wmm 3 4 

x.^;i/ 2-:nl^>7J;i/*-;i/-2- (N' -2, 

3,6- HJ*^;u*>*>;*;i'*=;i'-L-7;i/* : = 
;uT^y) - 3 -^y^yx.— y matiA 
10 wimm3 2X'm<~>i\rzih&®>&w&w 2 4 tisja^^s 

tcftU efe«&*©fillB^b^5 (iR*iOO%) 
Si!^ : 98~103°C 

1 HNMR(200MHz, CD, OD) <5 0. 99(3H, t, J=7. 3Hz), 1. 28(3H, t, 
J=7. 1Hz), 1.29(3H,t,J=7. 1Hz), 1.40-1. 65(2H,m),l. 65- 
2.05(4H,m),2.20(2H,t,J=6.8Hz),2.32(3H,s),2.67(6H, 
s),3.25-3.40(2H,m),4.05-4.20(lH,brt),4.20-4.35(4H, 
m),7.10(2H,s); 

IR(KBr)3700-2400, 2361,2255, 1752, 1673, 1622, 1558, 136 
8, 1269, 1190, 1167, 1118, 1043cm- 1 
20 FABMS mmm C,,H,,N,0,S MW:580(M'.HC1+H), SO^fit n 
/e:580(M'-HCl+H) 

[0092] mmm 3 5 

2- (t -7b*ci'j3jV-X=.)l-L-7 
77-^-N'-2, 3, 6 - h VAT-JVO-VlsX* 
ifc—jl- L-T)V3c—)VT I J ) - 3 -A7fyx- h 

CttU Bfift* (7^77^) ©«3Bfbd« OK* 
87%) 

l HNME(200MHz,CD, OD) cS0.92(3H, t, J=7.3Hz), 1.27(6H, t, 
30 J=7.1Hz),1.31(9H,s),1.35-2.00(6H,m),2.15(2H,t,J=7. 
lHz),2.26(3H,s),2.67(6H,s),2.80-3.00(lH,m),3.05-3. 
30(2H,m),4.28(4H,J=7. lHz),4.35-4.65(2H,m),5.25-5.4 
5(lH,brt),6.00-6.20(lH,brs),6.31(2H,brs),6.88(2H, 
s ) , 7. 10-7. 35( 6H, m) , 7. 86( 1H, brs ) ; 
IR(CHC1, )3600-3100, 3019,2248, 1751, 1693, 1621, 1557, 1 
497, 1370, 1270, 1209, 1166, 1122, 1053cm' ' 

[0093] 3 6 

2- (Na-t -^Y^^tD^-^-W - 
2, 3, 6- h A^J^>M>^JV^~)U-L-T)V 
40 - 2 , 3, 6- hU^;^>Hf>^;u* 

-;i/-L-T;i/=^f-;uT^y) - 2 ~>tj;u^- 
;u- 3 yx- 1- 
Mil^J 3 4 T?ff t,t\tzfc'£®*t8k&m 2 6 i: 
Jcftu (7t;v77^) ®«l&b£* (JR* 

90%) fc»fc. 

l HNMR(200MHz,CDCl, )<50.84(3H,t, J=7.3Hz), 1.22(3H,t, 
J=7. 1Hz ) , 1 . 24( 3H, t, J=7. 1Hz ) , 1 . 40( 9H, s ) , 1 . 25-1 . 95 ( 1 
OH,m),2.00(2H,brt),2.26(6H,s),2.64(6H,s),2.68(6H, 
s), 3. 05-3.20(4H,m),4.22(4H,q,J=7.1Hz), 4. 30-4.60(2 
50 H, m) , 5 . 45-5 . 70( 1H, brs ) , 6 . 05-6 . 40( 3H, brs ) , 6 . 40-6 . 70 
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(lH,brs),6.87(2H,s),6.89(2H,s),7.50-7.70(lH,brd), 
7.80(lH,brs); 

IR(CHC1, )3450, 3355, 3019, 2248, 1749, 1672, 1621 , 1554, 1 
500, 1390, 1228, 1221 , 1209, 1 167, 1 120, 1054cm 1 

[0094] tmm 3 7 

3^;U 2-ih^>AW-;l/-2- (L-7i-;i/ 

mmm 3 5 t-^ titzit&tozm&m 2 8 fcpHt&^ifc 

fcttU efi»*©«ffifls6*J (iR3*60%) Sftfco 
NuM : 125-129-C 

, HNMR(200MHz,CD 1 0D)(y0.98(3H,t,J=7.3Hz),1.27(6H,t, 
J=7.1Hz), 1.35-2. 00(6 

H,m),2.20(2H,t,J=6.8Hz),2.90-3.10(lH,m),3.10-3.30 

(lH,m),4.27(4H,q,J=7.1Hz),4.10-4.35(lH,m),4.55-4.6 

5(lH,m),7.20-7.45(5H,m); 

IE(KBr)3800-2400,2362, 1752, 1668, 1500, 1369, 1237, 109 
7cm" 1 

[0 0 9 5] W&m 3 8 
3L^)V 2- ( L —yjV^r—JV- L —TJV^r^Jiy 5. 

y) - 2 -;x. h*i/J)Jlyr<-J\<- 3 h 

3tg^J& 

3 6 T?»6*ifcft-&4(bS«3t« 2 9 fcPWftafiS 
tCttU efe*&*©tff3<bl^3 (JR^98%) 
SijS : 145~148*C 

1 HNMR( 200MHz , CD, 0D ) 6 0 . 98( 3H, t , J=6 . 8Hz ) , 1 . 27( 3H, t , 
J=7.1Hz),1.40-2.10(10H,m),2.20(2H,t,J=6.8Hz),3.10- 
3. 40(4H,m),4.00-4.40(5H,m), 4.40-4. 65(lH,m); 
IR(KBr)3800-2400, 3182, 2247, 1751, 1668, 1509, 1369, 123 
8, 1098cm" 1 

[0 0 9 6] CCDiot- LTmZtltz 2 -~7 frZr—)^ 

§5. S*«HU *Pt&> «ml ^flBftJR^ 
ttCJ:!»ll&«tf % iSS 1 H 1 l£i]~$!tliilfe5 WiSfJFtUS: 
#^T«B75Sflfc-«, fi£A-Afefc!3 0. lmg~ 
5 0 0mg©«HT«n«#Sft*fl», Xfcfcfi&A-Aifc 
fc>)0. 0 2mg~ 1 0 0mgO«if^lPa4$ii 

Tt)«tv><, ttSlXHtfUWBu &>g£/fcbfl?§14X»iJI§« 

b-tHu mmu ?imm, mmm. 
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*k tnftjfik ASMK. Sr**!U LTV T*> 

<fc^<, 2M^«#©&»©tta«!li:LTti\ MB©*!* 
Xtt#*tt©**Hiik KMk ?LSMFJ#^**x?>. £© 

T, ^^{cK/S^Jv SflMU ?l<b&K dfl0& SHSfls 

c:ne.ttjim, mm ovrr-vrumy > 

4\ X(iCfte>©jayi£b;fe&> )*^Ai^©^ffit«t 
9 0i«aj5R^U ffifflttHutSftS*, XttM«©ffi» 

<b*& iS^*rS&V-e©^*tov^t^5. 
[0 0 9 7] 
[H«6^] 
1 . Sftlftl 

20 SiSfll 2 ©fc-&«J 1 0 0 mg 

?Ltt 1 0 3mg 

h^nni/T^ 7 5mg 

^t7'J>Kv^>7A 2mg 



fh2 8 Omg 

±Kffi;fr©»;fcftft&Lx 6 0^ «y5/a©!»v^»L&' 
X*7*JVmtl>tz. 

am) 

30 SKi^J 2 (Dft&fa 5 2 mg 

«ifilft-fe^P— X 4 9mg 

h^n^e/r^ 4 8mg 

XrT If lmg 



tf-1 5 Omg 

<b-&%5 2mgt> SSfcfgll-feyUP — X4 9mg£u h £ 

(away) 

m&m2<Dft&® 5mg 

^FtfH lg 

ftttfflsiS* JP^T^S 2 0ml 



ft2 0ml 

I, ffii£-r&o «iflLfc3i&M£ifcitK m&s MBbfe 
50 :p>77i/K:3E*bTi£St$!lt b&. 
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[0 0 9 8] 

( 1 ) »$<?)$<jl 

Jlk PfBffe, J.Bio.Chem,Vol.88,No.6,1805~1811(198 
0)] . Wtnm®k^t>*X^J-^MM\±, thB^r 

yi/yhm&^cDta— ->tnc£^Tmmztifrc d io 

VHPLC TSKG3000S£fflV>;fc^D v hy77^-C<t 

[0 0 9 9] (2) #^7^>LR&§?£ttCD«g 
# 7"-> > L CDPflSrStt©llJ^«±x AJ.Bannet&lFH. Kin 
schke©:£i£ CMethodsEnzymol,Vol.80.534~561(198 
2)3 Ic^otAxfiS (MCA) Sffl^feSJ^iStCfc •? 20 
ffofeo Sf?T-fe£Z-Phe-Ar g-MCAtetodc 
#8?£*l£Ci:K:«fc-3T> 7 -75 > - 4 -pt^^ V 

£. «l«tt» 5 0 mMIHH- h "J •> AttUr**, P H 
5. 5T-EDTA Na, (ImM) SHfcL-TCDZ 
-Phe-Ang-MCA (2 0/iM, gS5ff5?3f (* 
BK) A^ISA) fcffl^Tfxofc. PM^Jti. [0 10 1] 

(C3 7°CT"2 0^7*1/ -f >^i><— bZtltco [*6] 
£J6»-&*tt*H4: 4: * £ 3 7 'CT- 2 04MH-f 30 
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-hZtirz. SK©A07jc^«?ttpH4. 3T-10 0mM 
MH- h U^AtttHftfft 1 0 OmM^y ^DDlfflS 
^iD-rsci:{cj;?)f?±$nfc. 0. 5^ 

ffiCiSSJxft (dCLTv »*ittOU|lffii:tt, 3 7 
•Cfl^MCl nmo 1© 7 -7 S. J - 4 v 

-7^y-4-^^;b<7^"j >©Uftfcfc S timftfrffim 
(^EtMI/F- 2 0 0 0) T-^— * — £ftfco 4 6 0 nm 
t*»t*«tftt % 3 7 0 nmC*«-SI»jBftt>r3T«i« 

-r. 

[0 10 0] 
[*5] 













(M) 


(mU/m I ) 




3 7 ho-* 




98. ft 






io* 6 


8ft. 6 


10.3 




1(T 5 


61. 6 


37.7 






1 1.1. 


85.3 



£6 



b htftgt* f * L <Z>ffi«*SBL (2) 





(rnU/m 1 ) 




94.2 




12. 2 


*X?4 >(2X10- 3 M) 


313.0 


g*& + ^f^f ^(2xlO- 4 M) 


314. 6 



[0 1 0 2] *5*>6W*aj:-5C N ftJHTCttS 8 . 8 Ktffl^SitC J: 5, *D7k^j)Ptt8 8 . 3%«JfHJ$*l 
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<gfS&ifim*-tZZ£fre„ c*i&fli-&4l9#SH7 , *"fe 

£ mm l x v> 5 c t tfB^ip-e & 5 . 

[0 10 3] (3) *?r*»BRS*«ttO«« 
* =r 7is > B RESiSttttBarrett £> o T»g 

bfc. t hffF*T-7*i>>B (0.5#tS; Athens Reseach a 
nd Technology) fc<>^f-f >Jfitt« (8mM) AW**- 
)M Ffcig#PbfcBliFSiJ£EDTA-2Na (lmM) 4 

bfe50mMp® aiafft^tTa^**^ 3 7 -c-e 3 
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0 #fS, 7* H" > * a. <■«— •> 3 > b fc&v Z-Phe-Arg-MC 
A (20/zM) SJn*.Tfij6SnJ6bfc. 3 7'CT*2 0# 
W> SJtS^-B-fc^ 10(MHE:y *DDgj^ h 'J >t7Ajg 

i$ (pH4.3) *iD*Tfifc*fM:U S^Mcm^S 

S?WbfcBI^T^b&. 
[0 10 4] 

[»1] 



10 



a s so « an a tt v > » ^ © a it a a - a * « * m *. * « & © « * » a 

[0 1 0 5] C©iSSSST8e^7 7iSS9{C^1-c [St7] 
[0 10 6] 

a 7 * * y f b © raststt 



x 100 





a & 














(%) 


# -3 


<M> 


(JK) 


l 


IX 10" 5 


20. 4 


7 


IX 10" s 


32. 9 




IX 10' 4 


48. 1 




IX 10" 4 


62.0 


2 


IX ID" 5 


18. 1 


8 


lx 10"" 5 


45.3 




IX ID' 4 


48. 6 




lx UP 4 


80.8 


a 


1X10' 5 


16. 5 


9 


IX 1IT 5 


27.8 




lxiO~ 4 


42. 7 




lx iO" 4 


50. B 


4 


lxitr 5 


38.0 


1 1 


ix 10~ 5 


12. 9 




ix 10~ 4 


65. 4 




lx 10-" 


38. 9 


S 


lx 10" 5 


10. 4 


1 2 


ix 10" 5 


27. 0 




ix 10" 4 


12. e . 




ix io~ 4 


84.8 


6 


lxio" 5 


IS. 8 


1 3 


lx 10" s 


26. 3 




IX 1(T 4 


38. 2 




lx 10" 4 


85. 7 



[0 10 7] 



[«8] 
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47 48 



its® 


ft ffi 






in m 






(M) 


< %) 




( M) 


K% ) 


1 6 


lx 1<T 5 


84. 6 


2 4 


lx 1<T 5 


35. 7 




lx ID" 4 


52. 6 




IX 10*" 4 


46. 7 


1 B 


lx ID -5 


28.8 


2 5 


1X1<T 5 


». 9 




lx 10" 4 


56. 6 




lx lO" 4 


29. 2 


1 8 


1 x ID' 5 


80. 6 


2 6 


lx 10" S 


-4.8 




lx 1(T 4 


93.7 




IX 10 -4 


13. 9 


2 0 


lx 10 -5 


16. 8 


2 7 


lx 10" 5 


l.T 




lx IIP 4 


32. 7 




IX 10" 4 


39. 6 


2 1 


lx 10" 6 


13. 9 


2 8 


ixi<r 5 


5. 3 




1X10" 4 


18. 7 




IX 10" 4 


14. 3 


2 3 


lx 10" 5 


3. 4 


2 9 


lx i<r 5 


18. 2 




IX 10" 4 


3. 9 




ix i<r 4 


23. 0 



[0108] 



[«9] 
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( 26 ) 

«9 ay/fBomsise 



¥tffl¥ 7-242600 
50 





m & 

(M) 


<#> 


Nfiffl 
* ^ 


* ft 

(M) 


as* 

(50 


3 0 


IX Id -5 

ix i<r 4 


6. 2 
26.2 


a b 


IX 10' 5 
lx 1<T 4 


34.8 

55.0 


3 I 


lx 1(T 5 
IX 10" 4 


13.9 
11. S 


3 7 


IX 

ix iO" 4 


5. 2 
-32.0 


3 2 


lx 10" 5 

ix itr 4 


24.1 
45.7 


3 8 


ix i<r 5 

lx lO" 4 


-10. 1 
-80S. i 


3 3 


ix I0" s 

ix ur 4 


19.3 
-8.8 








3 4 


IX 1G" 5 

ix ltr 4 


25. 1 
22.7 








3 5 


ix i<r 5 

1X10' 4 


28. 0 
37. 0 









[0 10 9] ±i3*^7-->>BPI*«ttlS^©*S** i '?. 
HJ3 !K *^O^ftl©2-7>/l/*-;i/V 

DtoWSJtflM, 7, 8, 15, 18, 24M36® 



J' •> A jfluetftHWI 4: 1/ T T? * * . 



7D> h^-^©g§ 

(51) Int. CI.' MS'JtB^ if flSSS^ F I 

C 0 7 C 69/734 Z 9279-4H 
219/22 

229/24 7537-4H 
317/22 
C 0 7 K 5/065 

5/068 ZNA 8318-4H 
5/08 



